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(57) Abstract: 

PURPOSE: To integrate a positron radiation source 
without imparting an irradiation damage to a material to 
be inspected and to perform measurement in a high temp, 
state by separating a process for activating a material 
to be irradiated and a process applying the activated 
material to be irradiated to the material to be 
inspected by vapor deposition. 

CONSTITUTION: For example, 54 Fe is used as a 
material 22 to be irradiated and high energy (Eg) ion 
beam, high Eg electron beam or high Eg X-rays 21 is 
irradiated with high Eg ion beam 2 H + of about 8 MeV or 
more and 55 Co is formed as an activated part 23 
by 54 Fe(d, n) 55 Co reaction. This 55 Co has the 
characteristic of the max. Eg 1.02 MeV of a positron 
having a 17.5 hr half-life. Next, Ar + is irradiated with 
low Eg ion beam 24 of 10 keV and a vapor deposition film 
26 containing a large number of positron sources 31 is 
formed on the surface of a material 25 to be inspected. 
This material 25 to be inspected is received in an 
electric furnace to be set to an arbitrary temp, state 
and the positrons 27 discharged from the sources in the 
vapor deposition film 26 are caught between crystal 



lattices or by a flaw and discharged annihilation y-rays 28 
are caught by a semiconductor detector 29 and the Eg 
spectrum thereof is evaluated to evaluate the concn. of 
the flaw. 
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